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What Physics Regime do GWs Probe?
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What Physics Regime do GWs Probe?
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What Physics Regime do GWs Probe?
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What can we learn? A theoretical physics classification

[Yunes & Siemens, Living Reviews in Relativity 2013]
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What can we learn? A theoretical physics classification

5 Constrains the Mass of the Graviton. [Will 1998]
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What can we learn? A source-driven classification
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Final State Conjecture through QNMs, graviton mass, modified dispersion.

Kerr Hypothesis via GW geodesy, strong equivalence principle.
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What can we learn? A source-driven classification
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{ Final State Conjecture through QNMs, graviton mass, modified dispersion.
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Kerr Hypothesis via GW geodesy, strong equivalence principle.

| Multi-Band Sources | Dipole emission, variability of fundamental constants.
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What can we learn? A source-driven classification
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The Parameterized post-Einsteinian Framework

[Yunes & Pretorius, PRD 2009]
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The Parameterized post-Einsteinian Framework
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: L Scalar Monopole Field Activation EdGB , : , —7 —1PN EdGRB
Scalar Dipolar Radiation BH FP)Iair Growth Scalar—TerEsor Theories | | ] —7 —1PN ,Bﬂsrp | ,[ ]]
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Anomalous Acceleration , o _
Time-Variation of G Phenomenological [137, ] —13 | —4PN Beg [137]
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Future ppE Constraints

[Chamberlain & Yunes, PRD ’17]
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Future ppE Constraints

[Chamberlain & Yunes, PRD ’17]
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Future ppE Constraints

[Chamberlain & Yunes, PRD ’17]
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Future Constraints on Graviton Mass

Case Study:
Massive Graviton
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Future Constraints on Graviton Mass

Case Study:
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Future Constraints on Graviton Mass
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Future Constraints on Graviton Mass
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Future Constraints on Graviton Mass
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Final State Conjecture Tests: Quasi-Normal Modes

[Berti, et al CQG *09]
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Final State Conjecture Tests: Quasi-Normal Modes

[Berti, et al CQG *09]

hRD ™ E Aﬁ,m,nezwemnt
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[Berti, et al CQG *09]
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Final State Conjecture Tests: Quasi-Normal Modes
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Final State Conjecture Tests: Quasi-Normal Modes

[Berti, et al CQG *09]

hRD ™ E Aﬁ,m,nezwemnt

{,m,n
_ R | _ R - R 1
Wemn = Womn T Womn — Wemn T1Ww

¢
e zQﬁmn

1.5251 1.1568 a \U-1292 a \ 0-499
~ 1 ) ~ 0.74+1.41 (1 )
W20 Vi i ( iV, QQQQ 0.7+ &7 1/
0.4437  0.0739 a \U-33° a \ 0.142
~ 1 ) ~ 4 4+ 1. (1 >
W200 i i ( i (200 + 1.955 N

LISA Reveals April APS Meeting ‘18



Final State Conjecture Tests: Detectability and Measurability
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Final State Conjecture Tests: Detectability and Measurability
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Final State Conjecture Tests: Detectability and Measurability
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Final State Conjecture Tests: Detectability and Measurability
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Final State Conjecture Tests: Detectability and Measurability
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Multi-Band Events
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Multi-Band Events
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Future Multi-Band Constraints

Case Study:
Dipole Radiation
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[Barausse, Yunes, Chamberlain, PRL ’16]

LISA Reveals April APS Meeting ‘18 Yunes 11



Future Multi-Band Constraints

Case Study:
Dipole Radiation
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